Modulation of GABA release by dopamine in the substantia nigra.
The role of specific dopamine receptor subtypes in the regulation of GABA release in the substantia nigra was investigated using microdialysis in the awake rat. Both basal and potassium-stimulated changes in the extracellular concentrations of GABA were examined in response to the local perfusion of tetrodotoxin (TTX), the D1 agonist SKF 38393, or the D2 agonist LY 171555 through the microdialysis probe in the substantia nigra. Although TTX (1 microM) did not alter the basal extracellular concentrations of GABA in the substantia nigra, it attenuated the potassium-stimulated (80 mM K+) release of GABA. SKF 38393 had no effect on basal extracellular concentrations of GABA, but did potentiate K+ -stimulated release of GABA in a concentration-dependent manner. The potentiated response at the highest concentration of SKF 38393 (100 microM) was blocked by the D1 antagonist SCH 23390. In contrast to the effect of the D1 agonist, the D2 agonist LY 171555 attenuated the stimulated release of GABA. These data indicate that although basal extracellular concentrations of GABA in the substantia nigra may not be derived from neuronal pools, K+ -stimulated release of GABA is impulse-mediated and is modulated by the D1 and the D2 receptors. Local interactions between dopamine and GABA in the substantia nigra may have important implications for the direct regulation of basal ganglia efferent activity and motor behavior.